Spectrum analyses were made of the records of the short-period vertical component of P and PcP phases on seismograms of array stations at Tonto Forest, Arizona, for twenty-one earthquakes over the range A _--47 ø to 83 ø. Generally, as has been reported by other investigators, the trace amplitude ratio of PcP to P is significantly larger than the theoretical ratio. The pulse width of PcP is narrower than that of P. Both of these facts can be explained by taking into account an appropriate attenuation distribution in the mantle. Taking Q•, Q for •q waves, which has been determined by Anderson, Ben-Menahem, and Archambeau using different methods as a standard, the Q distribution for P waves, Qa, can be determined as Qa • Q• at the period of about I sec. A matrix method is applied to calculate the complex reflection coefficient of a transitional mantle-core boundary. Impulse responses calculated therefrom and comparison of the waveforms of P and PcP lead to the conclusion that the major discontinuity at the mantle-core boundary is sharp and is probably less than I km thick. The effect of a more gradual transition region superposed upon such a sharp discontinuity is also discussed. The possibility of the existence of a soft layer terminated by a sharp boundary cannot be totally ruled out.
INTRODUCTION
The disagreement between the theoretical and observed amplitude ratio, PcP/P, has been discussed by Martnet [1950] , who studied natural earthquakes, and by Buchbinder [1965] , who studied large explosions. Little attention has so far been paid to the spectral structure of the reflected waves. As has been confirmed by a large number of recent investigations, the mantle is significantly anelastic. The anelasticity will affect the spectral structure of the waves transmitted through the mantle. As P and PcP take different paths within the mantle, the effects of anelasticity on P and PcP will be different. Hence it may be possible to extract some information about the attenuarive nature of the mantle by comparing the frequency spectrum of P with that of PcP. Furthermore, since PcP is once reflected at. the core boundary, the spectral structure of PcP should yield some information on the fine structure of the mantle-core boundary. My purpose in this study is to estimate the Q dis- is normalized in such a way that it is unity for infinitely long-period waves; i.e., C (0) -1. All earthquakes studied here have epicenter distances larger than 47 ø , so that the difference between the take-off angle of P and that of PcP at the source is less than about 15 ø.
Under these circumstances, P and PcP take about the same path within the crust, and also the PcP spectrum at the source is considered their discussion is an assumption regarding the source spectrum. The period of the waves studied by them is very short and the source spectrum in the short-period range is totally unknown at present. To account for this discrepaney, therefore, future studies of the shortperiod source spectrum are necessary. Teng [1966] has made extensive studies of P, pP, and S spectrums and has determined the Qa distribution within the mantle. The present Q distribution is in good agreement with his resuit, except near the core boundary.
It should be noted that the Q is estimated here at the period of about 1 see, whereas the MM8' Q• distribution was determined by using long-period waves (T _ 50 see). Since the fiequeney independence of Q has not been confirmed over the wide frequency range, the present conclusion, Q• -Q•, should not be taken as a general relation between Q• and Q•. What is inferred from the present study is that Q• at T • 1 see is about the same as Q• at long periods. Spectrum analysis is usually strongly disturbed by interfering phases on the seismograms. Consequently, it is vital in the more detailed studies to improve the S/N ratio of the record by developing some signalenhancing techniques for the PcP phase.
A more detailed determination of the structure of the core boundary will require a much wider frequency range. 
